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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
NEDEI‘)ATTENTION OF: Nov 28 ‘979

Honorable Ella T. Grasso

' Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Glen Lake Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of. the dam. A brief assessment 1s included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this progran.

A copy of this report has been forwarded to the Department of Environ-

mental Protection, the cooperating agency for the State of Connecticut.

In addition, a copy of the report has also been furnished the owner, .
New Haven Water Company.

Copids of this report will be made available to the public, upon =
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter. )
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I wish to take this opportunity to thank you and the Department of
Eanvironmental Protection for your cooperation in carrying out this

'i program.
Sincerely,
: bk
> Incl B. SCHEIDER .
‘ As stated Colonel, Corps of Engineers :
Division Engineer Lt

i .
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BRIEF ASSESSMENT

PHASE I INSP.CTION REFORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: GLEN LAKE DAM

Inventory Number: CT - 00317

State Located: CONNECTICUT

County Located: NEW HAVEN

Town Located: WOODBRIDGE

Stream: SARGENT RIVER

Owner: NEW HAVEN WATER COMPANY
Date of Inspection: MAY 1, 1979

Inspection Team: PETER M. HEYNEN, P.E.

CALVIN GOLDSMITH
MIRON PETROVSKY
GEORGE STEPHENS
AL BUCHER

The 380% foot long dam is a concrete gravity section
rising approximately 62 feet above the bed of the Sargent
River. The dam is founded on bedrock with the deepest
foundation extending to 75 feet below the top of the dam. The
gspillway at the right end of the dam, is a concrete ogee sec-
tion 40 feet in width, with 9 feet of freeboard from the crest
of the spillway to the top of the dam.

The outlets, regulated by a gatehouse on the upstream face
of the dam, consist of a 24 inch supply main to the filtration
plant downstream of Lake Dawson, a 30 inch low level outlet,
and a 10 inch intake well drain, both of which discharge to the
natural streambed near the center of the dam.

Based on the visual inspection at the site and past per-
formance, the dam appears to be in good condition. No evi-
dence of instability was observed in the dam or its appurten-
ances.

Based on the size (Intermediate) and the hazard classi-
fication (High) of the dam determined in accordance with Corps
of Engineers Guidelines, the test flood will be equivalent to
‘the Probable Maximum Flood (PMF). Peak outflow is 8,220 cfs
with the dam overtopped 1.6 feet. -Based on our hydraulic
computations, the spillway capacity is 4,100 cfs, which is
equivalent to approximately 50% of the routed test flood
outflow.




l It is recommended that further studies by a qualified pro-
fessional engineer be initiated by the owner to perform a more
l refined hydraulic/hydrologic study to determine the spillway
capacity and overtopping potential. Recommendations should be
made by the engineer and implemented bty the owner to increase
' the project discharge based upon the refined hydraulic/-

hydrologic study.

The above recommendations, and any required remedial
measures, are discussed in Section 7 and should be instituted
within 2 years of the owner's receipt of this report.

Project Manager
Cahn Engineers, Inc.

Senior Vice President
Cahn Engineers, Inc.

., RN
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This Phase I Inspection Report on Glen Lake Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
' submitted for approval.

-
-

aa

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division

CARNEY M/ TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

2 e i 4

APPROVAL RECOMMENDED:

;“ . anr
JOE B. FRYAR L4

Chief, Engineering Division
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PREFACE

This report is prepared unde:r guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of %hese guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
would necessarily represent the condition of the dam at some
point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions will
be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood
should not be interpreted as neccessarily posing a highly
inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
congsidering the size of the dam, its general condition and the
downstream damage potential.
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PHASE I INSPECTION REPORT
GLEN LAKE DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, Augqust 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in the
State of Connecticut. Authorization and notice to proceed
were issued to Cahn Engineers, Inc. under a letter of March
30, 1979 from John P. Chandler, Colonel, Corps of Engineers.
Contract No. DACW 33-79-3-0059 has been assigned by the Corps
of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

1. Perform technical inspection and evaluation of non-
federal dams to identify <conditions requiring
correction in a timely manner by non-federal
interests.

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal
dams.

3. To update, verify and complete the National Inventory
of Dams.

c. Scope of Inspection Program - The scopz of this Phase
1 inspection report includes:

1. Gathering, reviewing and presenting all available data
as can be obtained from the owners, previous owners,
the state and other associated parties.

2. A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures.

3. Computations concerning the hydraulics and hydrology
of the facility and its relationship to the calculated
flood through the existing spillway.

1
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4, An assessment of the condition of the facility and
corrective measures required.

It should be noted that this rezort does not pass
judgement on the safety or stability of the dam other than on a
visual basis. The inspection is tc identify those features of
the dam which need corrective action and/or further study.

1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on the Sargent River in
a rural section of the town of Woodbridge, County of New
Haven, State of Connecticut. The dam is shown on the Mount
Carmsl U.S.G.S. Quadrangle Map as having coordinates latitude !
N 417 22.6' and longitude W 72~ 58.7°'.

b. Description of Dam and Appurtenances - The dam is 380:
feet long and the width at the crest is 9 feet, including the
coping overhang on the downstream side. The top of the dam is
about 62 feet above the bed of the Sargent River. The dam is a
rubble concrete gravity section with "large stones"™ placed in
the concrete, and is founded on bedrock. The upstream face is
near vertical, while the downstream face curves from vertical
at the top to an inclination of 6 horizontal to 10 vertical at
the toe. Gunite resurfacing of the dam was performed in 1948,
govering the 3 inch overhang on the top of the downstream

ace.

The spillway is a concrete ogee section located at the
right end of the dam. It is 40 feet in width and founded on
bedrock. Flow from the spillway discharges over a vertical
drop to a bedrock, sand and gravel channel. The freeboard
from the spillway crest to the top of the dam is 9 feet.

The outlets, located to the right of the center of the
dam, consist of a 30 inch cast iron low level outlet, and a 24 .
inch cast iron supply main which feeds the filtration plant
below Lake Dawson on the West River. There are three (3)
intake windows which direct flow into a wet well and to the
supply main, and are protected by removable screens. In
addition, there is a 10 inch outlet to drain the intake well.
The gate valves for all intakes and outlets are manually
operated from a gate house on the upstream side of the dam.
All gate valves are operable.

c. Size Classification - INTERMEDIATE - The dam impounds

an estimated 710 acre-feet of water with the lake level at the
top of the dam, which at elevation 227.3 is about 62 feet above
the o0ld streambed. According to the Recommended Guidelines, a
. dam with a height of between 40 and 100 feet is classified as
- - intermediate in size.
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d. Hazard Classification - HIGH - Glien Lake Dam is 1lo-
cated upstream from Lake Dawson and Kinolds Pond, and iow
lying urban developments of the Westville section of New
Haven. There is one low lying house immediately downstream of
Glen Lake Dam, and one low lying house and a filtration plant
immediately downstream of Lake Dawson Dam. There are also at
least 10 low lying residential and business structures along
the shore of Konolds Pond, and many more downstream of
Konold's Pond Dam in Westville.

e. Ownership - New Haven Water Company
90 Sargent Drive
New Haven, CT 06511
Mr. Jack Reynolds (203) 624-6671

f. Operator - Mr. Ken Seaton
New Haven Water Company
(203) 393-1619

g. Purpose of Dam - Public Water Supply

h. Design and Construction History - The following infor-
mation is believed to be accurate based on the plans and cor-
respondence available. The dam was constructed in 1906-1907
by the New Haven Water Company. Albert B. Hill was the en-
gineer and the New York Continental Jewell Filtration Company
and Upson & Grannis were the contractors. In 1948, gunite
repairs of the dam and spillway surfaces were performed with
Clarence M. Blair Associates as the engineer and the Cement
Gun Company as the contractor. 1In 1968-1969 the spillway was
lowered 5 feet and the entrance channel to the spillway
widened and deepened. Malcolm Pirnie Engineers were the en-
gineers and C. W. Blakeslee and Sons, Inc., were the con-
tractors. The roof of the gate house was replaced in 1976.

i. Normal Operational Procedures - The 24 inch supply
main outlet is opened as needed for water supply purposes.
The various level inlet gates are opened as necessary to main-
tain water quality, based on the results of tests on water
samples from different depths of the lake. The low level
outlet is opened once every year for several hours to flush it

out.

1.3 PERTINENT DATA

a. Drainage Area - 5.7 square miles of rolling, wooded

terrain of which 1.7 square miles is direct to Glen Lake and
4.0 square miles drains into Lake Chamberlain on the Sargent
River, outflow from which feeds Glen Lake.
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b. Discharge at Damsite - Discharge from the lake is

1. Outlet Works (Conduits):

2. Maximum known flood
at damsite:

3. Ungated spillway capacity
@ top of dam el. 227.3:

4. Ungated spillway capacity
@ test flood el.:

5. Gated spillway capacity
@ normal pool el.:

6. Gated spillway capacity
@ test flood el.:

7. Total spillway capacity
@ test flood el.:

8. Total project discharge
@ test flood el. 228.9:

c. Elevations (Feet Above Mean Sea

1. Streambed at center-
line of dam:

2. Maximum tailwater:

3. Upstream portal invert
diversion tunnel:

4. Recreation pool:

through a 24 inch supply main, a 30 inch low level outlet,
and a 10 inch intake well drai..

24 inch water supply
pipe at el. 167.5 pipe
invert (lowest intake
window to wet well at
el., 176.3)

30 inch low level out-
let at invert el.
167.3 (Approx.)

10 inch well drain at
invert el. 166 (Approx.)

2'7" above spillway
crest (Oct., 1955 -
prior to spillway
lowering)

4100 cfs.

N/A
N/A
N/A
N/A

8220 cfs.

Level) i

165.3%

N/A

N/A

N/A .
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Full flood control pool:
Spillway crest:

Design surcharge
(original design):

Top of Dam:

Test flood design surcharge:
Reservoir

Length of maximum pool:
Length of recreation pool:
Length of flood control pool:
Storage

Recreation pool:

Flood control pool:
Spillway crest pool:

Top of dam:

Test flood pool:

Reservoir Surface

Recreation pool:
Flood control pool:
Spillway crest:
Test flood pool:
Top of dam:

Dam

Type:

N/A
218.3

N/A
227.3
228.9

2500% f¢.
N/a

N/a

N/A
N/A
482 acre-ft.
710 acre-ft.

755+ acre-ft.

N/A .
N/A

23.0 acres

N/A

28t acres

Concrete gravity
section
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Length:

Height:

Top width:

Side slopes:

Zoning:
Impervious Core:
Cutoff:

Grout curtain:
Other:

Diversion and Regulating Tunnel

Spillway

Type:

Length of weir:
Crest elevation:
Gates:

Upstream Channel:

Downstream Channel:

General:

Regqulating Outlets
24 inch outlet

Invert:

Size:

Description:

Control Mechanism:

380% ¢,

62 ft. to streambed
75 ft. to foundation

9 ft.

Vertical (Ubstream)
6H to 10V (Cownstream)

N/A
N/A
Bedrock
N/A
N/A

- N/A

Concrete ogee section
40 f¢t.

218.3

None

Gently sloping

Gently sloping concrete
apron to vertical

rock ledge drop-off.

Gravel streambed

Lowest intake to intake
well el. 176.3

24 inch diameter

Cast iron pipe-supply
main

Hand operated




4.

5.

1.
2.
3.

4.

5.

Other:

30 Inch outlet
Invert:

Size:

Description:

Control Mechanism:

Other:

10 inch outlet
Invert:

Size:

Description:

Control Mechanism:

Other:

N/A

167.3
30 inch

Cast iron low level
outlet pipe

Hand operated

N/A

166+
10 inch

Cast iron intake
well drain pipe

Hand operated

N/A
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available d.ta consists of draw-
ings, correspondence, records, 2ad calculations by the State
of Connecticut D.E.P., the New Haven Water Company, Joseph W.
Cone, Malcolm Pirnie Engineers, Clarence Blair Associates, and
Albert B. Hill., Pertinent data is included in Appendix B.

b. Design Features - The drawings and reports indicate
the design features stated previously herein.

c. Design Data - There were no engineering values, as-
sumptions, test results, or calculations available for the
original construction. Limited design information by Malcolm
Pirnie Engineers for the 1968 lowering of the spillway is in-
cluded in Appendix, Section B, including a cross-section of
the dam, and a rough stability analysis diagram.

2.2 CONSTRUCTION

_a. Available Data - The available construction data
cons;sts.of drawings of the original dam by Albert B. Hill,
and drawlngs of the altered gatehouse by Blair and Marchant,
Inc. Drawings of elevations and cross-sections in the vicin-
1ty of Glen Dam by Clarence Blair Associates also obtained
reflect as-built conditions of parts of the dam. ’

b. Construction_Considerations - Construction data was
scarce, therefore no information pertaining to construction
considerations was available.

2.3 OPERATIONS

Lake leve}s are taken daily. To our knowledge, the
spillwgy capacity has never been exceeded. No other formal
operations records were obtained.

2.4 EVALUATION

a. Availability - Existing data was provided by the
owners and by the Connecticut D.E.P. The owner made the faci-
lity available for visual inspection.

b. Adequacy - The 1limited amount of detailed en-
ginegr1ng data available was generally inadequate to perform
an in-depth assessment of the dam, therefore, the final
assessment of this dam must be based primarily on visual in-
spection, performance history, hydraulic computations of
spillway capacity and approximate hydrologic judgement.

bs rc.ti Validitzl- A comparison of records data and visual
observations reveals no observable significant d4i
in the record data. I an- discrepancies

>
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SECTION 3: VISUAL INSPECTION

a. General - The general condition of the dam is good.
Inspection did reveal some ar-~as requi.ing attention. The
reservoir level was at elevatior 218.5, approximately 0.2 feet
above the crest of the spillway at the time of our inspection.

b. Dam:

Crest and Upstream Face - No misalignment,
deterioration, spalling or cracking were observed on the
crest, including zones along the expansion joints 50 to 75
feet apart. The vertical upstream face near the crest does
not exhibit significant cracks or deterioration from freeze-
thaw or other influences. (Photo 5).

Downstream Face/Slope - The curvilinear downstream
face, with an inclination of 6 horizontal to 10 vertical near
the bottom, was resurfaced with gunite in 1948, At the
present time the gunite coating is deteriorated in many
sections, especially in the areas of the old cracks,
construction and expansion joints and seepage (Photos 7 & 8).
There are drilled holes in the face approximately 6 inches
deep and 1.5 inches in diameter which appear to be intended to
relieve the water pressure on the downstream dam surface.
Some of the holes had white lime deposits. No signs of
downstream seepage through the foundation were observed. At
the left side of the dam on the downstream slope adjacent to
the toe of the exposed portion of the dam, there are at least
two trees about 18 to 24 inches in diameter growing very close
to the face of the dam (Photo 6). There was no seepage
observed in the vicinity of these trees, however they do
extend above the top of the dam up to 20 or 30 feet and could
be overturned by high winds.

The right rock abutment adjacent to Dillon Road
appears to be in good condition., The left abutment is a wooded
natural ground area with downstream slopes at an inclination
of approximately 1.5 horizontal to 1 vertical. The upstream
left side of the reservoir bank adjacent to the left dam
abutment is an earth dike that has a very broad crest and a
maximum height of 6 feet (Photo 1). The crest is grass covered
and has a small stand of conifers near the dam. The downstream
face of the dike is a rough stone wall as depicted on Sheet B-1
in Appendix B (Photo 2). Below this wall, at a distance of 200
to 300 feet from the reservoir water line, a 20 to 30 foot wide
wet area was discovered. T™his area has formed a brook with a
flow rate of approximately 10 to 15 gallons per minute. The
brook water was used for many years for the water supply of the
nearest house downstream of the dam.
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. Spillway - The concrete ogee spillway spanned by a
concrete service bridge is in good condition. The spillway
and the upstream right wingwall, the side training walls and
the short apron were repaired in 196¢°. The new reinforced
concrete 3 foot high spillway weir which was anchored into the
original concrete weir, is in good condition (Photo 4). The
old concrete of the training walls and the apron has cracks
with efflorescence, and 2 to 4 inch deep pockets which appear
to have been worn or cavitated. Debris, including trees and
stones, were noted on the weir and the downstream apron of the
spillway.

c. Appurtenant Structures - The gate house, which has a
new roof, has no signs of visible deterioration (Photo 5).
The downstream outlet masonry headwall appears to be stable
(Photo 3). The submerged wet well drain and low level outlet
at the base of the wall could not be observed. The gate valve
operating mechanisms appear well maintained.

d. Reservoir Area -~ The reservoir area is bordered on the
right by Dillon Road. The area surrounding the reservoir is
wooded and undeveloped.

e. Downstream Channel - The downstream channel 1is the
natural bed of the Sargent River. It has a gravel and boulder
bottom and a steep, stable rock and wooded right bank along
the roadway. No substantial obstructions to the flow were
detected.

3.2 EVALUATION

Based upon the visual inspection, it was possible to
assess the dam as being generally in good condition. The
following features which could influence the future condition
and/or stability of the dam were identified:

1. The extensive wet area on the slope downstream of the
left dike should be monitored periodically.

2, The deteriorated concrete areas of the spillway, the
spillway training walls and the downstream face of the
gravity section will be subject to further
deterioration of the concrete if not repaired.

3. The trees on the downstream earth slope adjacent to
the left side of the downstream face of the dam could
be subject to overturning by the wind, which has
potential for causing damage which would affect the
stability of the dam.
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SECTION 4: OPERATIONAL PROCE™T'RES

4.1 REGULATING PROCEDURES

No formal regulating procedures -xist for this dam other
than those necessary for providing sufficient water for public
water supply purposes.

4.2 MAINTENANCE OF DAM

Water levels in the lake are recorded daily and water
samples for chemical analysis are taken bi-weekly. Grass
downstream from the dam is cut regularly during the growing
season. Debris is removed from the spillway as needed, piled
beside the spillway apron, and removed once a year.

A yearly inspection program was instituted by the New
Haven Water Company three years ago encompassing all their
dams and is performed by a consultant qualified in the field
of dam inspection.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating facilities are maintained and lubricated on
an as-needed basis. The low level outlet is opened once a vear
for several hours for flushing.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system is in effect. The operator
reports emergency situations to his supervisor at the New
Haven Water Company.

4.5 EVALUATION

Although informal, the operation and maintenance
procedures are generally good, however, there are some areas
requiring improvement. A formal program of operations and
maintenance procedures should be implemented, including
documentation to provide complete records for future
reference. Also, a formal warning system should be developed
and implemented within the time frame indicated in Section
7.1lc. Remedial operation and maintenance recommendations are
presented in Section 7.

11
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - Glen Lake Dam is a low storage project pri-
marily intended to "provide workable read conditions for the
Sargent River portion »f the West River System", according to
the report entitled "Report on Flood Flows and Spillway Capac-
ities, West River System Dams" by Malcolm Pirnie Engineers,
dated January, 1967 and included in Appendix B.

b. Design Data - No hydraulic/hydrologic data was avail-
able for the original design of the dam. There is design data
available for the 1967 spillway redesign. The above mentioned
Malcolm Pirnie Engineers report dated January, 1967, was sub-
mitted after a report by Mr. Joseph W. Cone, Dam Consultant to
the Water Resources Commission, dated June 26, 1965, indicated
that the spillway capacity of Glen Lake Dam was inadequate,
and that Glen Lake Dam would be overtopped by a storm larger
than the October 1955 storm (See Appendix B).

Malcolm Pirnie Engineers considered a peak inflow due
to a 1000-year storm and concluded the spillway should be
lowered 2 feet for such a design storm, giving a total of 6
feet of freeboard to the top of the dam. A larger storm was
considered for the redesign however, "in view of the uncer-
tainty of future flood conditions."”™ The Westfield, Massachu-
setts storm of August, 1955 was used, as it produced peak
flows on the order of 50 percent larger than the 1000-year
storm. Using the Westfield storm, it was concluded that the
spillway should be lowered S feet, as it subsequently was.

c. Experience Data - No information on serious problem
situations arising at the dam was found, and the dam has not
been overtopped. The storm of October 1955 produced flows 2.7
feet above the spillway crest, which amounted to an available
freeboard of 1.3 feet or a water surface elevation of 226.0
with the spillway crest at elevation 223.3 at that time.

d. Visual Observations - Under very high flows, the ser-
vice bridge spanning the spillway could retain large floating
debris resulting in an obstruction of the spillway. Debris in
the form of wood was noted on the spillway crest and apron in
minor amounts.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF),. Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharge®", dated March, 1978,
peak inflow to the reservoir is 8,600 cfs (Appendix D-2); peak
outflow is 8,220 cfs with the dam overtopped 1.6 feet (Ap-
pendix D-9). Based upon our hydraulics computations, the

at




spillway capacity is 4,100 cfs, which is anproximately 50% of
the routed Test Flood outflow at the ton of dam, elevation
227.3.

In computing peak inflows to Glen Lake due to the
Probable Maximum Flood (PMF), it should be noted that a large
portion of the Glen La!'e watershed is regulated by Lake Cham-
berlain, an upstream reservoir of relatively large surface
area and storage capacity. Based upon our computations, Lake
Chamberlain, due to its storage effect, reduces the peak in-
flow to Glen Lake by approximately 1700 cfs for the PMF event.

f. Dam Failure Analysis - Utilizing the Aapril, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs", the peak failure outflow from the dam breaching
would be 61,600 cubic feet per second. A breach of the dam
would result in a 27 foot depth of water immediately down-
stream of the dam at the residential structure. Inflow to
Lake Dawson due to a breach of Glen Lake Dam would result in
Lake Dawson Dam being overtopped by 0.9 feet, resulting in a
10,800 cfs outflow from Lake Dawson to the impact area around
Konolds Pond about one mile further downstream. This rapid
inflow to Konolds Pond would have potential for causing damage
and loss of life at 5 to 10 residential structures along the
shoreline of the pond.
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SECTION 6: STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
a. Visual Observations - The visual inspection did not

reveal any indications of stability problems.

b. Design and Construction Data - A stability analysis
was performed by Malcolm Pirnie Engineers during the course of
the 1967 study for increasing the spillway capacity which is
included in Appendix B. This study concludes that the factor
of safety against overturning, the critical consideration, is
1.18 with the reservoir water level at the top of the dam. The
study further concludes that, as the actual uplift pressure is
probably less than assumed, "we estimate that the dam is safe
against overturning as long as the maximum water level does
not exceed the top elevation of the existing non-overflow
section.” The study recommended no increase in the height of
the dam.

There is not enough information available to perform a
complete stability analysis of the dam, however the plans and
existing information are sufficient to perform general
stability calculations, such as those performed by Malcolm
Pirnie Engineers.

c. Operating Records - The operating records do not
include any indications of dam instability since its construc-
tion in 1906-1907 or since subsequent modifications of the
concrete spillway weir in 1968-1969 were performed.

d. Post Construction Changes - The downstream face of the
concrete gravity section was repaired using gunite in 1948,

A June 1965 inspection of the dam performed by Joseph
W. Cone assumed that the left earth abutment is a dike with a
corewall that is lower than the crest of the dam. This same
report indicated that the earth section was nearly overtopped
during the October 1955 flood.

In 1968-1969 the concrete weir was lowered 5 feet to
increase the spillway capacity. This measure increased the
structural stability of the dam by lowering the normal pool,
thus reducing the possibility of high water conditions behind

the dam.

e. Seismic Stability - The dam is in Seismic Zone 1, and

according to the Recommended Guidelines, need not be evaluated
for seismic stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition - Based upon the visual inspection of the
site and its past performance, the dam appears to be in good
condition. No evidence of structural instability was observed
in the dam or its appurtenances. There are some areas
requiring attention, such as the concrete deterioration in the
spillway and the gravity section, and the wet area downstream
of the earth dike. Recommendations and remedial measures are
presented in Section 7.2 and 7.3, respectively.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharge" dated March, 1978, peak inflow to
the reservoir is 8,600 cubic feet per second; peak outflow is
8,200 cubic feet per second, with the dam overtopped 1.6 feet.
Based upon our hydraulic computations, the spillway capacity
is 4,100 cubic feet per second, which 1is equivalent to
approximately 50% of the routed Test Flood outflow.

b. Adequacy of Information ~ The information available
includes evaluations of hydraulic capacity and structural
design stability by Malcolm Pirnie Engineers. The assessment
of the condition and stability of the dam was based, in part,
upon these evaluations and on the visual inspection, past
performance of the dam, and sound engineering judgement.

c. Urgenc - It 1is recommended that the measures
presented in Section 7.2 and 7.3 be implemented within two
years of the owner's receipt of this report.

d. Need for Additional Information - There is a reed for
more information as recommended in Section 7.2.

7.2 RECOMMENDATIONS

1. Based upon the rough computations in Appendix D, the -
spillway capacity will be exceeded by the Test Flood.
A detailed evaluation of hydraulic/hydrologic
computations performed by Malcolm Pirnie Engineers 1
should be made by hydrologists/hydraulics engineers to
determine if spillway modifications are warranted
based upon Test Flood criteria utilized for this
report. If deemed necessary by the evaluation above,
more sophisticated flood routing should be undertaken
by hydrologists/hydraulics engineers to refine the
spillway design flood figures. A study should be
undertaken to determine spillway capacity and
overtopping potential. Recommendations should be made
by the engineers and implemented by the owners to
increase the project discharge based upon the refined
spillway design flood figures. =
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7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
l measures should be undertaken within the time frame indicated

in Section 7.1l.c, and continued on a regular bSasis,

1. Round-the-clock surveillance should be provided
by the owner during periods of unusually heavy
precipitation. The owner should develop a formal
warning system with local officials for alerting
downstream residents in case of an emergency.

2. A formal program of operation and maintenance
procedures should be instituted and fully
documented to provide accurate records for future
reference.

I 3. The New Haven Water Company has instituted a
yearly program of technical inspection of all
their dams, including Glen Lake Dam, by a
consultant competent in the field of dam
inspection. This program, in effect for 3 years,
should be continued and should include the
operation of all low level outlets.

4. The deteriorated concrete of the spillway and the
downstream face of the dam should be repaired to
prevent further concrete deterioration.

S. The seepage from the wet area downstream of the

‘ earth dike and left abutment should be monitored

' periodically in an attempt to evaluate its origin
by observing changes in volume of the flow.

6. The cutting of grass, brush and trees,
particularly those adjacent to the toe of the dam
on the downstream earth slope of the left
abutment, should be performed as part of the
routine dam maintenance.

: 7.4 ALTERNATIVES

This study has identified no practical alternatives to the
. above recommendations.
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' VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION
l PROJECT_(3LEN LAKE DAM DATE: _MAY /, (779
l TIME: __ /250 PM —
' WEATHER: __SiJNNY ZQ°L___~i
W.S. ELEV.2/§.5tU.S.__ DN.S'
PARTY: INITIALS: DISCIPLINE: ;
1. PETER M _HEYNEN PMH _mwmcze_,m:is
2._MIRowW PETROVSKY MP CAHN ENGINEERSINC
3. (o EARGE STEDHENS as LBHN EMGNEERS, Twe,
4. AL RUCHER AB NEW HAVEN WATER Co,
| 5. CAVIN GOLDSMITH CG CAHN ENGINEERS, D¢
i
| 6. ?
PROJECT FEATURE INSPECTED BY REMARKS :
L. CONCRETE GRAVITY DAM _PMNMBE GS, AR
2._LZARTH DIKE Py MP GS,A8 i
3. (ONCRETE SPULWAY DHH, MDGS |
A. (OMCRETE GATE HouSE PMH, GS AR
5. QUIIET MASONRY HEADWALL PMHB, P f
6. !
7.
8.
9.
10.
11.
12.




. b ° i
' PERIODIC INSPECTION CHECK LIST
Page A-2

| PROJECT_G 4w LAKE DM DATE __ MAy [ /279
l PROJECT FEATURE_GONCRETE G oaviry Do wy _PMA MEES, AR
P —

! AREA EVALUATED CONDITION
| RREry—— ] T N

;Cru-s.. Elevation ' 2273 !
' ,Current Pool Elevation 2/8 52
! gMaximum Impoundment to Date NoT KNOWAN

.Surface Cracks NoNE OBSER)ED

§Pavement Condition N/A

"Movement or Settlement of Crest

? lateral Movement
|

} NonE 0B8SER VED

:Vertical Alignment

; APPEARS GoolD

gﬂorizontal Alignment

_Condition at Abutment and at Concrete] LEFT ABUTMENT 1S WOODED AREA

| Structures

. |
I ! Indications of Movement of Structural

LIt on Slopes

‘ ems op IV/A
" ' Trespassing on Slopes

i Sloughing or Erosion of Slopes or Some FeoSion oF -D/S Stors -

! Abutments CRACKING ; SPALLING NEAR JTONTS

; Rock Slope Protection-Riprap Failure /V/A |

'

' Unusual Movement ar Cracking at or Y
- f Near Toes 7 i

‘ Unusual Embankment or Downstream NoN & OBSERVED

Seepage

H
g
y Piping or Boils

Foundation Drainage Features

Toe Drains N /4

. Instrumentation System

|
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l
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|

. Vertical Alignment

' Sloughing or Erosion of Slopes or

' DIKE EMBANKMENT

Foundation Drainage Features

. Toe Drains

PERIODIC INSPECTION CHECK LIST

PROJECT __GLgnN LAKE DAM

PROJECT FEATURE_ fapery D/kfF .

B e =

AREA EVALUATED

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest

Lateral Movement

Horizontal Alignment

Condition at Abutment and at Concre
Structures

Indications of Movement of Structural
Items on Slopes

Abutments

Rock Slope Protection-~Riprap Failurei

Unusual Movement or Cracking at or
Near Toes :

Unusual Embankment or Downstream
Seepage

Piping or Boils

Instrumentation System

Trespassing on Slopes

Page ,4:3
May 4 /772

By LMEHMEGS, AR
ﬁ
CONDITION

DAT'#

2/85 %
Noer known

NONE ORSELVED
N/A

} NowEg OBZSERVED

} APPEARS &oad

AbusmENTS ARE WODDED AREA
NoveE o0BSERVED

/V/A
NONE OCBSERVED

Beow 2fs srows wALL /s
WET AND SPRING AREA

Nowt CESERVED
} Ner knoww

N/A

NovE ©OBSERVED

&

o Tl € 0
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PERIODIC INSPECTION CHECK LIST

PROJECT é& EN LALE DAp

PROJECT FEATURE COycLErs Garz Houss

— ————

-Page 4£-A
DATE__ Muy / _/1' 272
By’/@%ﬁ, 6?4?,4&3 ~

e
[______.._.._____.___=__—=.—_.---q

AREA EVALUATED CONDITION
L — N SO —
' OUTLET WORKS-CONTROL TOWER
-a, Concrete and Structural

General Condition G‘ oo D

b)

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or lLeaks in Gate
Chamber

Cracks
Rusting or Corrosion of Steel

Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightnirg Protection System
Emergency Power System

Wiring and Lighting System

Nor osseevep

Nowe o08SERVED

Nor ossEpVED

NovwE ©OBSERYED

|
»
j

ALL GATES ARE OPERABILE

ol

L 4




PERIODIC INSPECTION CHECK Lf;T

PROJECT G LEN LALE DAM

PROJECT FEATURE Qurer MasonRy Heapmare.  uy MU MP

NAT MJ-’ ______ )

‘

AREA EVALUATED

CONDITION
e RN e A

'-ig";r:r WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL
Misowvre
Sonevere 7

l seneral Condition of
Rust or Staining
l Spalling
] Ercsion or Cavitation
. Visible Reinforcing
Any sS:=epage or Efflorescence
. Condition at Joints
Drain Holes
‘nannel

loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

FarR

Vowe ORSEe€ VED

N /A
NonE OBSERVED

Some open
N/A

NowE ©CBSERVED

GraveL ; STONE STREAMBED

.

~
e
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' PERIODIC INSPECTION CHECK LIST
Page 4-
' PROJECT (;l EN LAKE DAM DATE__MAY ‘ li:Zi

PROJECT FEATURE__(ONCRETE "PILIWAY . BY PMA ME GS '

AREA EVALUATED CONDITION
i I ' OQUTLET WORKS-SPILIWAY WEIR, APPROACH

AND DISCHARGE CHANNELS
F ' a) Approach Channel

General Condition

Loose Rock Overhanging Channel N/ A
Trees Overhanging Channel

Floor of Approach Channel

b) Weir and Training Walls

Goo D
NONE OBSERVED

L Spalling SOME CRAC KING £ SPALLING
' OF RETAINING WALLS
Any Visible Reinforcing NOME OBSERVED

General Condition of Concrete

Rust or Staining

Any Seepage or Efflorescence SOME EFFLORESCEMCE NEAR
CRACKS

Drain Holes N/A .

c) Discharge Channel

General Condition Gool

! Loose Rock Overhanging Channel NONE oB8sE RvED ;

Trees Overhanging Channel - oM RIGHT BANK H

Floor of Channel BOULDER #AMD Roc K

Other Obstructions DEBRIS oF TREES N
SPILLWAY AND SPILLWAY

|
|
|
I
I
] CHAMNEL |
i
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APPENDIX B

ENGINEERING DATA AND CORRESPONDENCE
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' l -~ GATE HOUSE

FENCE -~ _ \l
T0P_ OF DAM

EL 2273

SECTION A-A(H&V)

10 [:] [} 20

NOTE!

IYHISPLMWMED FROM A PLAN OF INCOMPLETE SPOT ELEWATIONS

ENTITLED "NEW HAVEN WATER COMPANY, ELEVATIONS N VICNITY OF GLEN DAM”

BY CLARENCE BLAR ASSOCWATES, DATED SEP 1966 , AND FROM PLANS ENTITLED

"NEW HAVEN WATER CO WOODBRIDGE GLEN DAM™ BY ALBERT 8 WL DATED

MARCH 1906 ANO UNTITLED PLAN BLAR 8 MARCHANT, INC DATED SEP I934 AND

CAHN  SUPPLEMENTARY FIELD SURVEY NOT ALL T()'OGRAP&C AND/OR
FEATURES ARE DOENTFED

2.ELEVATIONS SHOW ARE MEAN SEA LEVEL, CONVERTED FROM MEAN MIGH
VATER ELEVATIONS SHOWN ON EXISTING PLANS
MHW 3.3 =MSL

CAHN ENGINEERS INC. [U.S. ARMY ENGINEER DIV. NEW ENGLAND
WALLINGFORD, CONNECTICUT CORP OF ENGINEERS
ENGNEER WALTHAM, MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS
PLAN, ELEVATION AND SECTIONS
GLEN LAKE DAM

SARGENT RIVER WOODSRIOGE, CONNEC TICUT

OV B [CHEGKED BY |APPROVED BY] SCALE . AS NOTED
- "




LIST OF EXISTING PLANS

"New Haven Water Co,

Contour Map, Glen Lake

Town of Woodbridge, C:L.”

Office of Albert B. Hill, Consulting Engineer
Feb., 1905

"New Haven Water Co.

Woodbridge Glen Dam"

Office of Albert B. Hill, Consulting Engineer
March, 1906

"New Haven Water Co.

Section of Woodbridge Glen Dam”

Office of Albert B. Hill, Consulting Engineer
March, 1906

"New Haven Water Co.

Plans for Gatehouse

Woodbridge Glen Reservoir"

Office of Albert B. Hill, Consulting Engineer
March, 1906

"New Haven Water Co.

Gatehouse Inlets

Woodbridge Glen Dam"

Office of Albert B. Hill, Consulting Engineer
Sept., 1906

"New Haven Water Co.

West River System

Alterations to Glen Lake Gatehouse"
Rlair & Marchant, Inc.

Sept., 1934

"New Haven Water Co.

Elevations in Vicinity of Glen Dam
Woodbridge, Conn."

Clarence Blair Assc., Inc.

Sept. 1966

"New Haven Water Co.

Cross Section in Vicinity of Glen Dam
Woodbridge, Conn."

Clarence Blair Assc., Inc.

Feb., 1967
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—~~— No. M

~ . F el

WATER RESOURCES COIMISSION

Inventoried

By

Date

[

Lowg T2~ 5-8/7 v
S Lot 41-22.6 o
Q_maY \Qc4 T

SUPERVISION OF DAMS
INVENTORY DATA

Name of Dam or Pond _GLEA) DAiA  RESERVOIR.
WS 36  5¢ o

Nearest Street Location Ditton) o AD

Code No.

Town A0 0D DGC

U.S.G.S. Quad. __MOoUNT  SARMEL

SARGCEAT
NEW_HAVEN WATERL _CoMVANY

/5}-4" (/( re L (7-

y - s — . ® e SE——

/]/C/L} /‘/" (1. ':./.J..é(_? nsHa -

oy @ .-

- —

Ry VR

Name of Stream

e )

Ovmer

Address

[ 3

-t ¢ amman m—

Pond Used For WATER Su PPLyY

- ' TCA

Dimensions of Pond: Width 300 BceT  Leng:: __1500 FEET Acca _t2=d<RCS

370 Yo
Total Length of Dam 3o FeeT Length of Spillway _$o—trpe— .
Location of Spillway Yoo EAND oF DAM

gy
4 FeeT

CONCQRETE

Height of Pond Above Stream Bed

Height of Embankment Above Spillway

Type of Spillway Construction

Type of Dike Construction CONCQREXE

RouteE 69

Downstream Conditions

Summary of File Data

Remarks
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NEW HAVLN WATLK GUMEFANY

STATISTICS ON DAMS¥

NAME Glen

SUPPLY SYSTEM West River

LOCATION Woodbridge
DATES: ORIGINAL CONSTRUCTION 1906-1907
ADDITIONS, ALTERATIONS 1968-1969
MEAN HIGH WATER
ELEVAT ION LENGTH
CREST** ' 224 390 Ft.
TOP OF CORE WALL
[ SPILLWAY 215
B. 0. AXIS 177t
BED OF RIVER 162%
DEEPEST FOUNDATION 1497
FREEBOARD: CREST TO SPILLWAY 9 Ft.
" CREST TO TOP OF CORE WALL
HEIGHT: CREST TO BED OF BROOK 62t Ft.
CREST TO DEEPEST FOUNDATION 75t Fe.
TYPE Concrete Gravity Section
TOP WIDTH-~MAX, BOTTOM WIDTH (Ft.) 9 -- 48
UPSTREAM SLOPE H/V Vertical i

- DOWNSTREAM SLOPE H/V 6/10

- TRIBUTARY WATERSHED (Square Miles) 5.6

I RESERVOIR AREA (Acres) 23.0
RESERVOIR TOTAL STORAGE (MG) 157

I RESERVOIR USABLE STORAGE (MG) 153

*Sce individual sheets for more details
l *kCrest Length includes spillway Date  8/12/74
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' . NEW HAVEN WATER COMPANY Pg I

DATE Atz;. [2T74

N.ME oF pAM __GLEN

T
‘_Com:v&'fc s amw-/u Sﬁ;f g ggm_@ 3 Fone [oc

ve tho south anef of f/\e dam |

i

L CATION '
In Te Tewn of \Oam’b»m'me o Sa\'qoh'f‘ River L en nergh =icle

of Dillon Roas! and app ‘voximatel, 800 fcet wesf of State
_H_ml.wa.d_No 6? Ln&m 4‘} z‘ne L ff‘(f'nc{o(*Turh[m/ﬂ‘

SUPPLY SYSTEM _ West Rivey

DATE OF CONSTRULCTION
ORIGINAL 1906~ 1907
OTHER 1968 -\969 — Smj/(uaqfawerea/ S feet 7o Elevation 215
F1Y ora’-%dio DY‘GU:O/Q InC,Y(’~?<'“'f *%olljwa.u 5
cabacc"fu .:‘ov- 'f/ooof Plows, '7‘2 on-hﬁna;
channel o tre Sh wace weas m‘deu(a/cr#_ :
J&PDQH@LWBO v

1948 ~ Gunite repairs 7o dam ang[ . ,'[Zw_q_df sur fqces.

e ibert g1 (s STEASIE et it ey
176 Pirny ' Caw B!aies/ee 4 Son.s /ne. :
194 8 Claumzc Blaiw- Assoc. Ine. Cemen+ GHLCompa_n ¢ :
- ELEVATION LENGTH (Feet) MISC.
CREST 224  MAN.W. . 390’ Longsh mclucles spilfway ;
CDILLWAY 215  M.AM. Ho Ogee type M 3
AXIS oF B.o & 177 " 30"C.I. Pipe A
: EI.'D OF RWER 2162 " ; :
| | DEEPEST FNONL MY v Bock . B-6 %4

| .

‘
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NEW _HAVEN WATER coMPANY 'P3° 2
GLEN DAM DATE

MEIGHT FROM BED oF BROOK 2 62 Feet
HEIGRT FROM DEGPEST FODNDAT(ON t 75 Feet
ToP WIDTH Includts cepma, ove: ’Qh;_c'\ dewndtreem side. 9 Feet
MAXIMUM WIDTH AT BOTTOM 43 Feet
UPSTREAM SLOPE Vertical
DOWNSTREAM gLOPE b Hopr, on. 10 Ver.
FREE BOARD - SPILLWAY TO CREST 9 Feet

-~ SPILLWAY TO TOoP OF CoRIZEWALL . Feet

MisC. DATA

Dam /s ,{ounc/ecl e Yok~ a ?ht ﬁl‘"d” ‘Fo

WATERSHED TRIBUTARY To.

UPSTREAM DAMS _Chamberlaim Dam 3.9 g Mi
THIS DAM 1.7 sg. i
ToTAL WATERSHED TRIBOTARY To THIS DAM 56 So.Mi
RESERVOIR AREA AT FLOW LINE 23.0 _ Acwes
RESERVOIRZ CAPACITY AT FLOW LIVE /57 _Mla
RESERVOIR USABLE CAPACITY (Tolewesf outlef) /53 Milae

'UPSTREAM DAMS
Chambzrlan, Dam. o NN Waler Ce

DoWNSTREAM DAMS

Lake Dawson Dam of N.-H-Wafer Co
__Konold Pond
_B_A_L.J_Tt_ﬂr_m.__i__jun [ L. //(] Co.

L3

—d
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To: M. A. L, Cordin 1., Prestident

Prom: Joeseph A. Nuvaro, Chief Bngi. ee:

Re: West River VWaterslwd.

Floud conditions 1u 19%. at aad upstream from the Whai.ey ave:iue
brifge in Westvl. .e, generaiiy attr.ivuted to the West River, actusl.y wers
the resulit It ueavy Sto:m tu.ofts tiom seveira: watersheds:

.., Wesl Rive .y.iug weat and s .th nf West Rock, evertus, y passing vnder
the Wha..ey Aveaae bridge.
-

2. An area sta:linyg et the Yale Go.f Course punds and extending wrth to
the Pountaiu s>treet - Whalley Avenue area, Jistiniig to West Rivet.

3. Wiatergreen Brook iying east of West Rock. [t enters West River about
5U0 teet norih of the Whaiiey Avenue bridge.

4. Tare Brook, sasl of West Rock, starting about one mile nurth of Paradise
Par< it Hamde) ena draining south tantu Wintergrean brook abuut 1900 fee:
suullieast ot (e Bpringside Noms.

L An wanamed Ciood Lyl Yetween ) and 4 abuve, which starts avoul vae-haif
®: .0 wes., Ot Peradise Park in Hamde:u &nd drcains south tnto vintergteen B:oouk-

at 2 print Llu tte Brovkside Huusing area of Aew Haven,

0. Beave: Pun weteished which stietches sppiuximately fcom Arch Street tu
Ham:e.. south to Guotfe Street f{n New Haveu. The urovk from Besver Pond runs
svutlwedt, entering wiatergreen Bruck about 95N feet north of the Whalley
Ave ue bridye. :

The watersheds tributary tu the Whalley Avenue bridge totsl 29.) . :
squate miles which I have broken down, for anaiyets. into three main areas:

Muith of sud tributary to Dawson Dem 13.9 oq. wi,
oo " " Wintergreea: Dam 1.9 0q. =i,
Rems liing waierahed 3.9 8q. Wi,
Total 29.3 0q. ud.

The MNev Jiaven Waler Zompany owns appiosimsleiy cue square milé of the
1.5 square miies of vatersied ttibuitary to Lake Wi teryreen and about & square
aties of the 13.9 squste aties of watershed tributa:y to Lake Dswson. The
balance {8 ow.ec Ly .tie:s. The Company owne. .and, used for water supply
purposes vily, and wva.l i1urested, has not cout.ivuted to any incresse in
flood runcff. In fect the Compeny's forestry prugram has effec’ed sowe
decrease in the rate of storm water tunotf from the ie:d,

The belance of the lend vwned by orthers 8 .d dratnirg Lo the Whalley
Ave:us hridge haes been and wil, continue tu e deve.uped fur housing, echools,
ind stry and collieges. Their iculs, drivevays, etreets and parkiag areas

inciraase the amount and rate of storm water ruroffs and stuiw water severs, whare ’
instalied, sccolarate the runoft,

rovrdo s M.

T e - i
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Our ressrvoira generally start to go down aariy in June and
I continue tu go down until late in the year, Abou. half the yur'o,rclulu;
starts adout the middie of Movamber <-d sbout :'« middle of Degcember the
rest of the years. Occssionally, as .ascently axperienced, our reservoirs
' start to refll!l in January and very occasionally in Pedruary. Our reservoire

thus are in s position during the hurricane seasson to receive and retain @
large portion, and sometimes all, of the storw runoff froe the 15.4 square
uiles tributary to them.

In August 1955 hurricsne Connie, followed by Dianne, brought heavy
Disnne caused considerable demage in Miiford and the
lower Naugstuck Valley. In the period Auguet 8 to (4 (nclusive reinfall at
Lake Dawson totslled 4.14". On August 18 and L9 hurricane Disane brought an
Io one 24 hour period 4.87" fell et Deveon.

rains to this area.

additional 6.6

s
Ia this extended storm periocd our reservoirs received and retained
477 mililon gailons of water. Glen, Wetrous, Chasberiain, Betasmy and Wiater- #.
green retained ail the runoff resching them, allowing nothing to go dowastress. +
Dawgon, on August 19th, with {ts email tridutary watershed of 0.8 squers miles,
finally filled byt the depth of flow over tha spiliwey was only one helf an

inch. The data is ifsted herewith:
Sefors the Storms After the Sto
Reservoir Level Million gals. Reservoir Level Nillisn gals.
‘ . to £411 to £411
Dawvson down Q' 1/2" 1 Full 0
* Clen A § S A 140 down 10' 13"
watrous " 6" A 209 " 20 86
Chamharletu Tapty 164 ' &' 10" o9
BeLhany down 4 &" 138 Pui, 0
. Wintergreea A N K1) dowu 2' 8¢ 25
! . Totals A | 26l

Amount reteined 718 - 241 - 4J7 wmillion gallons.
In addition -about 9 siliion galiuns per day throughout the entire storm period
. . vas aleso utilised for waler supply purposaes.

N The heavy storm on October i« to 17 tnclusive in 1955 produced floods
and constderable damage in the Westville area. Our rato gauge st Dewson
regloterad 8.34" of ralufall in this period. Of thts 5.85" fell ta one 24 hour

‘ psri.d alona. Our reservoirs were all full after this storm but prior to
1 filling they stored and retained 25/miilion gallons of water as shown {u the
Aata below:
1 Reservolr level Million gals, to €111
Dewsca over 0' 1/2" 0
. o Clen down 5' 1| 43
. Vatroue R SN X ()]
l Chamberlain " 9 4" 8
‘ Bethany " 0'1/2" 2 .y
Wintergreen D A 33 oo 8
l 251 B

Ia addition, st the height of the storm water runoff our reserveiss - 5 ,4
l temporarily etored 215 million gallons additional sbove their splliveys, ;
preventing eves higher fiood levels down stress by releaslig this eovera p=-9
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greater period of time, The datas is herewith:

Pepth sbove Spiliwey Sucrface Acres /fcre-fest NMilltom gelg.

Dawson 2' 5" N 172 LI
Clen r A A 27 70 2.6
Watrous 1" 110 11 8.1
Chamberiatn 2’ 0" 37 74 3.9
Bethany o' v 106 9 31.)3
Vintergreea 1' o" 4b 'V 16,1

5.5

The effect of reservoir sturage sbove the spillvay lavel on dowmstresa
flood conditions can be cheeked by comparing the flood runoff from the reservoir-
controlled vatersheds with thet of the other watersheds as follows:

l. Prom lalp level records (depths on spilivay) I have computed that at pesk
runoff approximstaly 1425 cubic feet per second were paseing our Dawsos and
Vintergreen dams. Vor the 13,4 eq. miles of tributary wetershad this fe an
sverage runoff rate of 92 cubic feet per sesond per square atle of watarshed,
(September 1938 hurricane runolfs were in the 40 to 80 reage).

1. The peak flow under the Whalley Avenue bridge, computed dy Comsultants for
the State, was 3,523 cubic fest per second. Bubtrascting abowe 1613 cuses. leaves
2,100 eusec. contridbuted by the remsining, uncontrolled 13.9 square miles or st
an average runotlf rste of 151 cubic fest par sec. per equare uile, -

Pesk runoff rate from the uncontrolled portions of the watershede'
therefore was about 350 per cent higher than {rom tie controlled wetersheds for
this particular storm. Thie Lls pot surprising wvhen you econsider the absence
of large reservoirs and tle large amount o! impervious surfaces in the butit wp

J;tuldcmul. commarcia!, schuol end Lindustrial areas.

Consultants for the State reported that a 48 inch diamster sewer
suspended under the floor of the bridge restricted the flow ares of the dridge,
sccantusting flood conditio.s upetresm. In order to pass the cosputed possidle
flood flow at this point - larger than the 1,525 cusec. - the Consultante
recommaended that the sewver bde replaced with a siphon under West River sad that
additionsl wetervay capacity be provided by widening the bridge.

Since hits flood New Maven Water Company has reised Chamberlsin Dem
35 €eel incressing its storage from 164 million gsilons to 89« million gallons.
Thus in the ‘fugure additional space has been provided to store and retain flocd
runuffe.

While Company vwned land will remsin weil forested, retatning normal
yield and runoff, the areas owned by others will continue to be developed for
other uses - uses which will inevicably Lncreass the smount of stormw rumoét

and the w—omﬂf:. e : »
; o \ &rrte
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NEW HAVEN WATER COMPANY
NEW HAVEN, CONNECTICUT 08808

Tet. MA 4-9%03 | April 12, 1965

y ¢ ¢ A L 71 .
. VN 2N R R S A 4.
¥r. Joseph W. Cone, . = { ;J/Cu
Civil Engineer, /)H&}’

124 Havemeyer Place,
Greenwich, Coan.

Dear Mr. Cone:

Refferring to your letter of Apr!l 2, 1965, we enclosg the .
followinse:

1. Dats forms for Chamberlein, Glen, Bethany, Watrous aad Dawson Diu.
2. Plans for adbove dams,
J. Sanitation map showing limits of watershred ttibutary to abcve dams.

In the period from 1937 to the present, depths over the spillweys
of the above dams in most cases have been less than one foot,

. -~
Our rain gauge at Lake Dawson recorded a total of 4,i4" :n the »
August 8 -~ 14, 1955 storm. It recorded 6.67" on August 18-19, 1955, in
one 24-hour period reinfell totalled 4.8/, None of the rumoff weat
downstream but Lake Dewson was full at the end of the storm.
.ot

The Lake Dawson rain gauge recorded 8.84" of rain in ‘lLe
October 14-17, 1955 storm, or which 5.85" fell {n one 24-hour period. i
This storm filled the four upstresm reservoirs. Maximus depths on {
spillways occurred on October 16, 19%5 and are recorded on the dots forms.

Chamberlain Dam was raised in 1958-1959 and & new lorger

spiliwvay was provided. Storage was incressed from the oﬂglnl_Jg'b‘__n_tg}gg“*w,___

gallons to the present 894 million gallonms. . ’
If you will let me know when you wish to make s field iuspectiou,

1 will be glad to make the necessary arrangesents.

”
AT
Ahacint

Youis very truly,
NEW RAVEN WATER COMPANY

oseph A. Novero ‘'t

e

N . Chief Ragineecr S

[ s
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1965
REPORT

CONCERNING DAMS
Owned by

NEW HAVEN WATER CO,
BETHANY

WATROUS
CHAMBERLAIN
GLEN
DAWSON

on the

WEST & SARGENT RIVERS

el

Je W, Cone P.E.
June 1965
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124 HAVEMEYER PLACE
GREENWICH, CONNEBCTICUT

06830
' June 26, 1965
Mr, William P, Sander
' Water Resources Commission
State Office Bullding
Hartford 15, Conn, Re: Dams #35 = 1 to S
I New Haven Water Co.
Dear Mr, Sander:
' JFirst, I apologize for not completing this assign=-
l ment more promptly; reasons being that a low quality

virus for over a month left me with no pep mentally or
physically, and delays in obtaining certain plans and
information,

The assignment was- "we would like to know the

. present condition of these dams® - Bethany - Watrous -
' Dawson on West River and Chamberlalin - Glen on Sargent
River, a tributory to West River above Dawson Dam,

In my opinion, . "condition" of these dams is
good as regards masonry of the throe mesonry gravity
dams and the upkeep of two sarth embankment dams,

But as regard to whether or not the dams are safe,

particularly as regard splllway capacity, my opinion is

as follows?

' 35-1 Bethany Spillway is inadequate. However a thin
sheet over a length of 990! will do comparatively
little damage except to highway. The gravity

soction 1s safe,




.

LA

-

35-2
35-3

35-U

35-5

Watrous Generally same remarks as for Bethany.
Chamberlain Spillway is adaquate in every respect
as is the dam, It is reassuring to find a spillway
that will carry 1525 ¢fs per sqe. mi. on 4,1 sq, mi,
Note Items #26 & 28 on Data Shoet,

Glen Spillway is nowhere near adequate. In fact,

Oot, 55 flood nearly overtopped earth section at

b Mr. ?li%lliam P, Sander =C= Jume 26, 165
i
1
|
!
|

left or east abutment., Section of dam is safe,
Right abutment should be ralsed to protect

highway.
Isft abutment should be investigated:e

(a) To determine whather or not there is a core
wall,

(b) Possibility of emergency spllliway or fuse
pluge.

(c} Note Items #26 & 28 on Data Sheet,

pawson Present spillway is entirely inadequate

to carry probable flocds of the present and future,

In fact, the dam would have been overtopped if

certain saving factors had not been present in

Oct. 1955,

(a) Not an excessive rainfall, only about R of
S0 yr. (Compars with precipitation graphs)

(b) Several of reservoirs were below FL (See data

notes by Navaro which you have)
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Mr. William P, Sander 3= Jupe 26, '65

(c) Floocd Q 'S5 at Dawson of about 2100 cfs has
an R value 3,8 (<100 < 5€0) equivalent %o
120 yr on old Conn, curve and 55 yr on re-
vised 1955 curve, (See graph PL 13)

Items #26 & 28 on Data Sheet are particularly
illuminating,

it does not need a lively ima-fnation to visualize
what would happen to Westville and New Haven if Dawson
should be overtopped; Norwich falilure would be peanuts
comparatively.

A brief dlscussion of pertinent data and situations
follows. Also there are prints of sections of dams,
precipitation gradhs and various otner graphs that I
used or are pertinent to this investigation for general
informatlion or checking purposes,

Please excuse the Iinformmality and crudness of che
matter submitted, the objective being to rsduce oo.t§ to
the minimum,

I would observe that Mr, Navaro, Mr. Ferris and Mr,
Reynolds of the New Haven Water Cc. were most cooperative
as was Mr. Thomas of the U,5. Neolozlcal Survey,

My recommendation is that the New Haven Water Co,

be advised that their consulting engineers should invesw~

tigate the entire system, with particular emphasis on




_ &= == .Ill [ IIII‘!'-.

l . |

Mr. William P. Sander “lj- Junie 26, 165

conditions at Glen and Dawson, and submit corrective

measures,
Yours very truly,
* R ’(;' .‘{IL( —
JWc/dr .Je We Cone
Enc: Part II
Photos (11)
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NEW HAVEN WATER COMPANY v

NEW HAVEN, CONNECTICUT 08808

July 15, 196677 Wi (ER RESOUKCES .
( COMMISSION :

RECEIVED
Mr. William Wise, Dircctor,

Water Resources Commission, : 1108

State Office Building, LALSH RLD

Hartford 15, Connm. N T St
BRSNS

Dear Mr. Wise: oD

As promised we are writing to report proaress to date on the
studies of our West River Svstem.

Oyr consultants, Malcolia Pirnic Enpincers, have jathered all
available data concerning the 1955 hurricane storms and the characteristics
of the West River and Sargent River watersheds, reservoirs, and dams. This
information has been supplemented by a field investigation by them.

They are using the unit hidrograph method of analysis. Their
first step is to reconstruct one of the 1955 storms and route it through
the vatersheds. If, by this procedure, they can produce, within reason,
the conditions which were observed at the various dams during the 1955

storms, the characteristics of the unit hydro~raph and the procedure can
be considered verificd.

With the procedure verificd. they plan to route a 100-year storm -
and a 1000-year storm thmouch the rescrvolr s stems. The results of these
runs will be used to determine what improvemente to recomnend. Stability

analvscs will be made after the desi~n hydravl'ec conditions have been
determined.

To date our consultants heve completed their seneral hydrologic
investications; have constructed unit-hydrographs to be used with the .
drainage aréas tributary to each dam and reservoir; have selected and
arranjcd rain‘all data to be used for thr 1955 storm and {or the 100-year
and 1000-ycar storms and have computed ineflow hydrographs into each of the
resrrvoirs for the 195§ storms. Rating curves are being computed for each
spillwayv. When these computations are completed the 1955 storm will be
routad throush the svstem in order to verify the procedure.

Our conrultants advise that their final report should be ready
by tie end of September.

Y vre ver: tr 1
NFEW VAVEDN WATER COMPANY

/(4'77“’“'.»
seph A. Novero
Chicf "nrinecer

1YY 1850

DI, RS SR T
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NEW HAVEN WATER COMPANY
NEW HAVEN, CONNECTICUT

REPORT ON
FLOOD FLOWS AND SPILLWAY CAPACITIES
WEST RIVER SYSTEM DAMS

JANUARY 1967

MALCOLM PIRNIE ENGINEERS
Office Park
226 Westchester Avenue
White Plains, New York 10604




I. PURPOSE AND SCOPE

On June 26,.1965, Mr. Joserh W. Cone, Dam Consultant to
the Water Resources Commission, reported to the Commission
the results of an assignment by the Commission to study the
present condition of the dams owned by phe New Haven Water

Company on the West River and its tributaries. Mr. Cone's

el
I
i
I
' report, which will be summarized later, was not intended to
be a comprehensive study of the dams in question. It indi-
l cated that spillway capacities on four of the five dams
concerned were less than considered desirable, and recommended
| that e more detailed engineering study be made by the Company
‘ to determine deficlenciles, if any, and the necessary cor-
rective measures.
q Subsequently, Malcolm Pirnie Englneers was authorized to
study the adequecy of all spillways in the West River system

and make recommendations as to changes and additions.

LR . i kb s e

e
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II. DAMS INVESTIGATED

The dams under investigation store water for the West
River or Woodbridge system and are located on the West and
Sargent Rivers of Connecticut. The dams impound runoff
from a total drainage area of 13.6 square miles, the southern
extremity of which lies approximately one and four-tenths
miles north of the New Haven city line. The system has a

yield of about 10 million gallons per day.

The following tabulation contains pertinent data con-

cerning the dams and reservolrs studled.

Bathany Watrous Chamberlain Glen Dawson

Date Built 1892- 1914 1899- 1907 1889
1931 1959

Drainége Area S.M.

Direct® | 3.8 3.3 4.0 1.7 0.8

Total 3.8 7.1 4.0 5.7  13.6 -
Res. Cap. MG ' 650 725 894 197 325 ~
Res. Area, Acres 105 109 102 26 69.5 |
Spillway Data Y3l 122 211 Y

Elev., MSL k32 224 398 ¥ 320 15%5 |

Freeboard, Ft. 4.25 5.0 12.0 4.0 6.0

Length, Ft. 80 70 50 4o 80

'Doés-not include drainage area above upstream dam.

.Additional data are as follows:

Bethany - Gravity masonry section built in 1é92, faced with . -

concrete in 1931. Downstream embankment. Spillway on dam

B-21




crossed by bridge of limited headroom. Downstream channel

not limiting.

Watrous - Lles two miles downstream from Bethqny Dam
on West River. Watrous is a gravity concrete section with
an earth embankment on the downstream side. 1Its spillway is
not obstructéd and the channel leading from the spillway is

not limiting. Watrous Dam 1s about 0.6 miles upstream from

Lake Dawson.

Chamberlaln ~ Chamberlain was built of earth on the

Sargent River branch of the West River, with a masonry core
wall, in 1891. It was raised 35 feet and a-new spillway was
éonstructed in 1958¢59._ It has a side channel spillway with
ample downstream channel capacity.
Glen -~ Glen Dam 1is a‘gravity concrete structure on the
Sargent River one and one-half miles below Chamberlain Dam.
Dawson - Dawson Dam was built in 1889. It is an earth
| structure with a concrete core wali. The spillway channel
was damaged in the 1955 hurricane flood and rebuilt shortly

thereafter.

The West River continues to flow in a southerly direction

below Lake Dawson, passing through Konolds Pond and between {

New Haven and West Haven to Long Island Sodnd, about six ‘miles

a"ay . ’




Mr.

was left

Mr.
(1)

(2)

(3)

(W)

III.

REPORT OF STATE WATER RESOURCES COMMISSION

Joseph Cone's report considecred flood experiences

at each of the West River dams and estimated the flows that
spillways of these dams could carry safely. The report did
not include a detailed study and was in effect a reconnals-

sance study of the structures in question. A detalled study

up to the Company,'and this present report concerns

more detalled studlies of each dam'and splllway.

Cone's conclusions are summarized as follows:
A storm with a recurrence interval or.l,OOO years
probably should be used in studying dam safety.
The.most éevere storm of record in the West River
area,'that of October 1955, was probably'one with
a recurrencé interval of less than iOO years.
The West River dralnage area 1s approximately at
the lowgr size 1limit of the Connecticut Formula.
Flood flow from its smaller parts can probably be

better estimated using the formula below:

2,
Q=RF x LF x FF x 9A /3
Q = Flow, cfs

RF = Rainfall Factor

LF = Ground Cover Factor
FF = Frequency Factor

A = Area in Acres

Spilllway capacities of the five reservoirs of the

West River system are estimated as follows:




[
’
!
|

(5)

(6)

(a)

(b)

(e)

(d)

(e)

b
5
Dam ofs csm
Bethany 1,980 " 540
Watrous "+ 2,660 o 380
Chamberlain 6,300 1,525
Glen 1,120 195
Dawson 2,870 215

The report concludes as follows:

Bethany should be able té carry a flow of over
4,000 cfs and with a 1,000-year storm would be
overtopped By one foot.

Watrous spillway will barely carry flood from
its direct watershed and hence is deficlent in
capacity by the flow from Bethany or 4,000 cfs.
Qhambaflain has an adequate spillway.

Glen was nearly overtopped in 1955 and will be
overtopped by a greater storm.

Dawson was nearly overtopped in 1955 and can
be expected to be overtopped with any greater

storm.

It recommends a comprehensive study with corrective

measures to be applied as soon as possible.

ad
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( FROM SECTION V: FLOOD FLOWS) 13

These estimates indicate that at peak flow the Bethany
Reservolr 1is about 1.3 feet below the top of the dam;
Chamberlain Reservolr 1s about 7.7 feet below the top of the

dam; and Watrous lieservoir is abcut 0.3 feet below. Both

Watrous and Bethany.are masonry'sections and little or no
freeboard is essential, although some 1s usually allowed to
prevent waves from splashing over the dam. |

The spillwa& at Glen Dam will presently carry about
1,200 cfs before the dam 1is o?ertopped.. 1t is'estimated
that this storm is of the magnitude that has a recurrence
interval of about 300 years. The 1,000-year storm, as used
in this report, would produce a reservoir elevation about

1.0 foot above the top of the dam. The dam is of masonry and

A——

could withstand overtopping. The overflow would be volumin-

- - - ——

e ——

ous and would result in coneiderable erosion below the dam

In our opinion the risk is too great to continue operation

- oy ity . - - -

of this reservoir with the present spillway capacity even

A W G B it b ade s TN

though overtopping of this reservoir 1s not likely to cause

B R I e o -

danger to life and the‘propg;tyﬁof others below the West

g — - - s masere,

River system. Methods of increasing spillway capacity are

|

discussed in Section VI.

Dawson spillway will carry a flood of 3,620 cfs with no
freeboard. With 2 feet of freeboard, the minimum we consider
feasible for this dam, the spillway will carry about 1,900 cfs.
The estimated outflow for the 1,000-year storm 1s 5,300 cfs.

In our opinion the Dawson spillway can safely carry a storm

with a frequency of about 150 years. Dawson is the lowest

B-25
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dam in tﬁe series on the West River system and is located
above a populated and developed area tnat probably would
suffer severe damage and possible danger to life 1in case

of fallure. As it 1s an earth dam that must not be over-
topped, even by wave runup, its'spillway capaclity must be
increased materially. Methods of doing so are discussed in

Section VI.

Westfield, Massachusetts, Storm of 1955

To investigate the effect of a storm similar to.the~
Westfield, Massachusetts,'storm of August 1955, the Norfolk,
Connecticut, recording rain gage record of the stqrm was
adjusted to equal the 24-hour readings taken at the Westfield
gage and the resultiné storm Qas transposed to the West River
watershed. Hydrographs were constructed for runoff from the
storm,which flows were routed through the reservoir system.

This storm produced much more water than the 1,000-year
storm, and the peék flows are of tﬁe magnitude of 50 per cent .

greater. The following tabulation compares the two storms.

Qutflow from Reservoir, c¢fs

Reservoir 1,000-Year Storm Westfield Storm
‘. Na e

Bethany : 1,500 2,200 1990 are M

~ Chamberlain fuale. 1,800 2,700 3027 -
Watrous 2,800 - 4,300, ae6o -
Glen 2,300 x3,800 (200 - haon
Dawson ead W 5,300 ‘'re 8,700 3620 7
Figure 2 shows a visual compérison of the two stogrms in 4

terms of outflow from Dawson Reservoir.

. ] ey
\ 4 N e 5
RO T e

: w%f!:r . B-.26 {
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. The Westfield storm produces outllows within the spill-
5 wier
way capacities of(Bethaan}nd Chamberlain. Watrous 1is

overtopped by about 0.2 feet. In view of the uncertainty of

the estimates and the construction of the dam, this slight

overtopping does not appear of great concern.

Both Glen and Dawson would be overtopped to a greater

i eemen omu G UER WS

extent than in the 1,000-year storm, and this factor has
been kept in mind in considering methods of increasing spiil—

way capacity discussed in Section VI.

=

cwe apaggs: - -

ol

1
.

1

1y

43 |
1

I e fv i e B e M i e L SR e e AR e A L e g we t LN .
\ e e SRR -
% XY




]

16

VI. METHODS OF INCREASING SPILLWAY CAPACITY

In our opinion there 1s no need tc consider modifica-
tion of the Bethany, Chambérléin or Watrous spillways to
-provide additional capacity to carry flood flows. Serious
consideration must be given to the effect of probable future

flood flows at Glen and Dawson spillways.

Glen Dam

For Glen splllway to carry the 1,000-year flood without

overtopping the present dam and without use of the blowoff

'yill require the s ;l¥2ﬁl_l33595.QEJJmefif-°r’ %4ﬂ&ﬂya4
with present length, increasing the freeboard to 6.0 feet.(£/ev. 2/8.¢

To carry the Westfield storm requires increasing the spillway
N " farilfasing e

length to p”thguggeeboardfto 9.2 feet using the 2/ 6
-

present length. The factor of safety against overturning for

Glen Dam, as determined in Section VIII, i1s as small as can
be tolerated when the water level is U feet above the splllway
crest, so raising the dam does not appear feasible.

It appears possible to add the required length by build-
ing an extension to the existing spillway at a 90 degree
angle or by installing an auxiliary spillway at the north end
of the dam. Either 1s feasible, although there are advantages
to confining such work to the present spillway location so a
common discharge Channel may be used. The existing spillway
may aiso.be replaced by a side channel spillway 95 feet long.

Glen Reservoir has‘a small storage capacity and 1is
principally used to provide workable head conditions for

B-29
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the Sargent River portion of the West River system. Lower-~
ing the normal reservoir level 5 feet would decrease storage

by about 40 million gallons and would reduce the yield of

the Wesf River system a very small amount. At full reservoir,
pressures would be reduced about 2 psi.

Although the urgency of providing more outflow capacity
for Glen 1s not as great as for Dawson, it is ad#isable to

modify the Glen spillway at an early date. The least expen-

sive method of doing so appears to be by lowering the
spillway crest as shown in Figure 3 to permit passing future
.. extreme floods without overtopping the non-overflow section

of the dam. For the 1,000~year storm used in our study, the
spillway should be lowergg at least 2 feet. For the

Westfleld storm it should be lowered 5 feet. In view of the

Ao ol e e e 1A e, o g2

uncertainty of all @ethods of estimating future flood conditions
. and the minor effect on system operation 1f this plan is

e PP PP o . o> e TT— -

followed, we recommend lowering the Glen sg;;lwax by 5 feet.

The cost of cutting down and reshaping the spillway crest is .

estimated to be of the magnitude of $5,000. The work does not
reqﬁire extensive preparation and can be started at any time.
Crest gates could be installed on the spillway after
lowering'to maintaln present storage. Thei would add approxi-
mately $100,000 to the cost. '
An alternate method of obtaiﬁing the necessary Qpillway
capacity yhile maintaihing present water levels would Se to

rebuild the spillway. This alternate will cost about $100,000,

'ipproximately the same as the crest gate alternate. Given the
: B-30
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two choices, we prefer extending the fixed spillway rather

than utilizing crest gate. with their attendant maintenance

and operation problems.

Dawson Dam

The spillway at Dawson Dam now is 80 feet long. To
carry a flood of 5,300 cfs, without freeboard, the spillway
must be lengthened by about 40 feet. With 2 feet of free-
board, the'length muét be increased 140 feet. To carry the
Westfield storm of 8,700 cfs without freeboard would require
exténding the spillway 115 feet. Extensions beyond about
30 feét by projection of the spillway line are difficult
because of topogr#phical conditiohs; Extending a side channel
spillway northward alongside of the.reservoir would neces-.

sitate channel construction through the existing spillway

channel. Detailed studies have not been made, but preliminéry

examination indicates that it will be less costly to lower the

existing spillway: If the spillwa& i1s lowered 5 feet and

2 feet of ffeeboard are allowed, it will carry a flow of about
1:322_325;_ This is more than the 1,000-year flood of 5,300
cfs and less than the Westflield storm of 8,700. The Westfield

storm would reduce'freeboard to about 1 foot. The cost of

et SN Y

lowering the spillway 5 feet would be somewhat greater than
lowering it 3 féet, which would allow no freeboard for the
1,009éyear storm, buF the major difference would be in rock
excavation, and the added safety would be worth the difference
in cost. We recommend lowering the spillway 5 feet as shown

== | .
in Pigure 4, at an estimated cost of $125,000.
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Dawson Reservolr is at too low an elevation for direct
service, and 1ts yield 1s now pumped into the system when
needed. Lowering ﬁhe spillway 5 feet would reduce storage
by about 110 million gallons and would reduce slightly the
yileld of the West River system. Other considerations may
indicate the need of maintaining water levels at present
flow line elevation. If so, crest gates may be installed
at a cost of approximately $150,000, making the total cost

of the work approximately $275,000.

PV e P




VII. EFFECT ON YIELD OF LOWERIN: SPILLWAY ORESTS

If Glen splllway is lowered 5 feet, storage 1s reduced
about 40 mg. If Dawson 1s lowered 5 feet, the loss in
storage 1s 102 mg. Total storage loss 1f both spillways are
lowered is 142 mg.

During the 1964-66 dfy period, water produced from
May 20, 1964, to November 1, 1966, averaged about 8.1 mgd.
The minimum amount left in stofage in Fébruary 1966 was about
626 mg. With no reserve allowance, and assuming that the
reservoirs refill by next June, the supply could have been
increased about 0.6 mgd and the system yield would be 8.7 mgd.
If 20 per cent storage was allowed for emergency reserve, the
yield would be approximately 8.2 mgd.

The loss in storage by lowering the spillway would have
decreased yleld over this dry perlod by 0.13 mgdl During wet
periods when the system refills each year, loss of yleld
would be greater and, in a year when Dawson is below flow line .

level for a 6-month period, -the reduction would be about 0.8 mgd.

ol o b
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VIII. STABILITY OF DAMS

Stability of each dam in the West River system has been

investigated. Chamberlain and Dawson are earth dams with

satisfactory sections. Bethany and Watrous are masonry dams
with massive earth backup on the downstream side. There 1is
no question as to their stability.

Glen is an exposed masonry dam and its stability has

been investigated against overfurning. ‘Because of the con-
“struction, it 1is safe against sliding. When full to the cresf
~of the non-~overflow section, presently 4 feet above the
spillway elevation, the factor of safety against overturning
is 1.18. 1If the dam 1s raised one (1) foot, which could be
easlly done, the factor of safety decreases to ;.11, as shown
in Figure 5. Since uplift 1is probably less than assumed, we
estimate that the dam 1s safe agginst'overturning as loné as
the maximum water level does not exceed the top elevation of
the existing non-overflow section. We do not recommend any

increase in height.
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IX. RECOMMENDATIONS

We recommend that the Water Company 1ncreése the capa-

city of the spillways at Glen and Dawson Dams by lowering

each of these spillways approximately five (5) feet. Since

a major storm may occur at any time, the work should be done

as soon as possible.
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NEW HAVEN WATER COMPANY | STATE WATER RESOURCES

COMMISSIO

NEW HAVEN, CONNECTICUT RECEIVED
NOV o 1967
ANSWERLD
REFERRED,

MEMORANDUM REPORT TO WATER COMPANY 0
ON F‘LE e e e —
INVESTIGATION OF THE EFFECTS ¢f A FLOOD
PRODUCED BY TEE MAXIMUM POSSIBLE STORM
ON SPILLWAYS OF WEST RIVER SYSTEM

e BN En Ill(lr-

AUGUST 2, 1967

The effect of the "maximum possible storm” on the West

River System is reported in this memorandum.

{ The "maximum possible storm" employed ls defined and

]‘ quantitatively estimated in U, S. Weather Bursau liydro-
meteorological Report No. 33 entitled "Scasonal Variation

of the Probable Maximum Precipitation Past of the 105th
ileridlian for Areas from 10 to 1,000 Square Miles and Dura-
tions of 6, 12, 24 and 48 Hours." The report defines the
"maximum possible precipitation” as "the critical depth-
duration-area rainfall relation for a particular area during
varlous months of the year that would result 1t conditions b

durlng an actual storm in the reglon were increased to ﬂ

i s T S RPN,
3

represent the most critical meteorolormical condlitions that

are considered probable of occurrence."

As shown on Exhibit 1, the raintall totals used for the

West River System analyses are for duvattons of 6 and 12 hours =

ik

on an area of 10 square miles for Sentember -- the most severe

e >

A

month for the vieinlty of New laven, Conncetleut. The hourly

I ek
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distribution of the total rainfall assumed is according to
Figuré ﬁ, page 32 of U. S. Department of the Interior
publication "Design of Small Dams." 'The iistribution is a
comparatively sévere one with 50 per cent of the 6 hour total
falling within 1 hour.

The sequence 1n which the hourly totals were arranged
1s in accordance with the recommendatlon made on page 50 in
"Design pf Small Dams." The arrangement of the 12 hourly
increments is 11, 9, 7, 5, 3, 1, 2, 4, 6, 8, 10, 12, where
the number represents the order of magnitude with the lowest
number representing the largest magnitude. This arrangement
glves a flood greater than one based on the assumption that
the greatest hourly increment of railn occurs during the
first hour of a storm

The effective, runoff-oroducing rainfall was estimiated
by subtracting 1 inch 1initial infiltration and 0.1 inch per
hour thereafter from the total rainfall. '

In order to pass the unusually hiyh flows for the "maximum
possible storm," several modifications of btoth the length and
crest height of splllways were tried. Spillway rating curves
and stage capaclty curves for each o the tlve reservolirs are
shown on Exhibit 2 and Exhlbit 3, respectively.

The unit-hydrographs and routing proceduraes employed are
those outlined In our report of Januarvv, 1967. Detailed

computations are shown on Exhivit 4, pages 1 through 8.

The {furlow-outflow curves for cach of the recervoirs are
shown on Fxhibit 5, pages 1 thourh 3. As no sipnitvicant | :
storace effecet is obtalned from Take Cawsen, the osutflow




hydrograph as shown on Exhibit 5, page 3, will be the same
with a épillway 250 feet long.

The "maximum possible" flood outflows at each of the West

River reservoirs and the conditions a'" the Spilllways are

summarized below:

Dam Peak Spillway Free- Maximum Head (ft.)

.—---Q_’

Discharge Board Over Over Dam

cfs - ft. Splilway Crest

Chamberlain 7200 12.0 10.8 -1.2

Glen 9665 9,0% 11.3 +2.3

Bethany 7350 4,25 5.2 +1.0

Watrous 15400 5.0 7.1 +2.1
Dawson

80' Spillway 26,260 11.5% 13.8 +2.3

250' Spillway 26,260 11.0% 9.0 -2.0

*Freceboard above proposed new sill clevation
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. -See Attached Plans
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state Office Bullding
Hartford, Connecticut

' APPLICATION FOR CONSTRUCTION PERMIT FOR DAM
New Haven Water Company bate J“I,Y 26, /147
' LN LSS Box ]QIQ
lNew Haven, Connecticut - Tel. No._203-772-2550 .
tiov of Structure:
' _Wondb.nj.dge._é G”C-n. DQM) Shown on USGS QuadrangleyNej WcjnHaj tve“n acnondn.
o1 Stream_Sargent River at_ 1/2 inches x3¢mxk of Lat. 339‘22"30"
and2-1/2 inches :::zhof Long. 130 00!
i ¢ crions for reaching site from nearest village or route intersxzn:
l .. sketch on reverse side)

/

s iw an application for: (New Construction) (Alteﬁtion) (Repair) (Removal
(check one or more of above)

rd is to be used for:___Storage
~:ons of Pond: width__330 ft. avg. length 3,000 ft. arca 23 geres

- deprh of water immediately above dam: l/‘ f“{.

T agth of dam:__ 370 ft.
.f spillway: 4o ft.

T+ of abutments above spillway:__ 9 ft,

#pillway construction: __Concrete

.5 dike construction: Gravity Concrete

tvay section will be set on: (Bedglck Gravel Cla Till)
(check one of above)

Signed: Cbr! E V.

{owner)

Name of Engineer, if any MALCOLM PIRNIE ENGINEERS

thow detalls of
wvtion on reverse side

B-47
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August 20, 1968

MEMO TOs File ' -
FROMi  William H. O'Brien III
SUBJECTs GLEN DAM - WOODBRIDGE

The following information was obtained from Mr. Raymond Dugandzic
of Malcolm P{rnie Engineers in the process of the design review of the spill-

way modifications.

The proposed spillway will accomodate the outflow from the transposed

Westfield storm with the water level at the top of the dam (no freeboard.)

AL

William H. O'Brien III

i




NEW HAVEN WATER COMPANY
NEW HAVEN, CONNECTICUT 08808

STATE WATER RESOURCES ’

August 19, 1969 COMMISSION
RECEIvED
State Water Resources Commission M 9 4 1g
State Office Building, 211969
Hartford, Counn. ANSWERED
REFERRED ____
Ref: Glen Dam on Sargent River FILED
Woodbridge, Coan. — Memees o
onstruction Permit Aug. 20, 1968

Gentlemen:

This is to advise that the lowering of the spillway of
Glen Dam has been completed in accordance with the originel
drewings furnished to your office, copies enclosed.

- owms omt BEER S . e

In addition, regrading the upstream side of the spillway
was accomplished in accordance with enclosed Grading Plan in order
to provide adequate approach channel to the lowered spillway.

Rock removal was accomplished by line drilling, wedging and barring.
Explosives were not used.

Our Mr. Donald Jackson and I will be available for your -
final inapection at your convenience.

! Yours very truly,
NEW HAVEN WATER COMPANY

oseph A. Novaro
Chief Engineer

Copy to Mr. D. Jackson

f
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DEPARTMENT MESSAGE SAVE TIME: Kanduwritten messages are accepiable.
» 2/69 Use carbon i/ you really need & copy
T T T T AGENCY - OATE —
' File Water Resources Commissl on March 1, 1971
T ©OTU TNy, T T T T T T T T T TELEPHONE -

“' Hilliam He O'Brien, III
Civil Engineer

JECT

+

alm N ewm

} Glen Lake Dam, WOodbridge

! 2> y
9 phyrri — 20 40 _7,.,,.«2"

Water Rosouxces Comission

On Feb. 24, 1971 the undersigned observed at least two ever-~
greens, approximately 8 to 12 inches in diameter growing within
approximately 3 feet of the downstream concrete wall of this struc-
ture. The dam is approximately 25 feet in height at this point which
effectively shields the bottom half of the trees from uinty however,

there is some 30 to 40 feet of the top of the tree exposed to wind and
it is assumed that the roots could conceivably cause a deteridétion of

YA e

Civil Engineer

the concrete wall,

WHO:ljig

7[" 4 L’.(:/l’i'//t'/cl-‘:"//?]/v’ﬂ’a 127&/( //‘ (’f/{%('dé
/7/ 23 éy JoE-

SAVE TiME If convenient, band ) FCN Yl srus (./.) Gé‘.q u.
t Me nt, it ! T .
venie write reply 10 sender on (Bis same shee pA / ) +

<’c

et
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29 June 1973

Mr. Richazd 'o mgh
New Naven Watez Company
100 Crown Seseet

New Maven, CF 06306

Deaxr Mr. Mchughs

Enclosed please find the Certificates of Approvsl for
the subject dams.

During eur inspection we found that the construction
work was puh sccording to the plans submitted.

Although we are not ordering their removal )from the
standpoint of goed meintenance practices, the treés at the
base of the Glemn Dem should be removed.

Veay truly yours,
c.;_‘:‘? 1

Vietez P. @»1gowski
Supt. of Pea Meintenance
Watez & Reloted Rescurces

VFGi1ljg

Enclosures
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION d

STATE OFFICE BUILDING HARTFoRrp, CousnecTicuT 06115

WATER AND R.LATED RESCJURCES

29 June .973

DAN W LUFKIN CERTIFICATE OF APFROVAL
New Haven Wster Campany
‘20 Croen Street
New Haven, CT 06806

- TOWN: Weodbzidge
Attentions Me. Righard P. Mclugh RIVER West Rivez

TRIBUTARY:Sargent River

Dear Mz, Nciughs CODE NO,:m=}

NAME AND LOCATION OF STRUCTURE: This dam is known as Glen Dem and is located
on the Ssxgent River in the town of Woodbzidge.

DESCRIPTION OF STRUCTURE AND WORK PERFORMED: Alterations consisted of the remova!
of the top of the existing spillway and zeplacing with a new crest. The length of
the spilliway is spproximately forty feet.

CONSTRUCTION PERMIT ISSUED UNDER DATE OF: smugust 0, 1968

This certifies that the work and construction included in the plans
submitted, for the structure described above, has been completed to the
satisfaction of this department and that this structure is heveby approved
in accordance with Section 25-l114 of the 1971 Supplement to the General

Statutes.

The owner is required by law to record this Certificate in the land
records of the town or towns in which the structure is located.

Commissioner

B-56 i ‘1
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AD-A144 190

UNCLASSIFIED

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS
GLEN'LAKE DAM (CT 003..{U) CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV AUG 79

F/G 13/13
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PHOTO 1 - Upstream view of dam. Note earth dike adjacent to ‘
left abutment.
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PHOTO 2 - Left dike fram upstream end. Note rubble stone &

wall on downstream side of dike. ;

|

J

Gl Lake D )x

A AMY ENGINZER Div. NEW ENGLAND en La. e‘ am '.
EUSA c:—mvs cOF E.N|GlNE£RS NATIONAL PROGRAM OF Sargent River i
warTnaM, FP INSPECTION OF Woodbridge, Connecticut l

CAMHN ENGINEERS INC. CE#* 27 660 KA
! WALLINGFORD, CONN. - —
ENGINEER NON-FED. DAMS DATE May '79 pAGE__ C-1 -
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PHOTQO 3 ~ Stone headwall with 30 inch low level outlet pipe

and 8 inch well drain outlet pipe at downstream
toe of dam be

f' . ‘ - A Y
#:04 - Concrete spillway welr spanned by foot bridge.

Note cracking and effloresence of abutment training
wall.

”usmuv ENGINEER DIV. NEW ENGLAND [\ aT1ONAL PROGRAM OF Glen Lake Dam

CORPS OF ENGINEERS Sargent River
WALTHAM , MASS

INSPECTION OF Woodbridge, Connecticut
CANN EN(iI::’E'oER?o“l:C. CE# 27 660 KA
WALUN!"GNEE' : NON- FED. DAMS DATE Ma:: 79  PAGE c-2 _
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PRELIMINARY GUIDANCE

FOR ESTIMATING
MAXIMUM PROBABLE DISCHARGES
m
PHASE I DAM SAPETY

INVESTIGATIONS .

New England Division
Corps of Engineers

March 1978
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15.

19.

21.

Proiect

Hall Meadow Brook
East Branch
Thomsston
Northfield Brook
Black Rock

Hancock Brook
Hop Brook
Tully

Barre Falls
Conant Brook

Knightville
Littleville
Colebrook River
Mad Afver
Sucker Brook

Union Village
North Hartland
North Springfield
321l Moumtain
Towashend

Surry Mouatain
Otter Brook
Bizch Rill
EZast Briafield
Westville

West Thompeon
Rodges Village
Buffumville
Mansfield Nollow
West Hill

Pranklin Yslls
Blackwater
Hopkinton
Everett
MacDowell

P nbind

MAXIMUM PROBABLE FLOOD INFLOWS
NED RESERVOIRS

(i%i)

26,600
15,500
153,000
9,000
35,000

20,700
26,400
47,000
61,000
11,900

160,000
98,000
165,000

30,000 -

6,500

110,000
199,000
157,000
190,000
228,000

63,000
45,000
88,300
73,900
38,400

85,000
35,600
36,300
125,000
26,000

210,000
66,500
135,000
68 ,000
36,300

ii

D.A. MPF
{sq. m1.) cfa/sq. mi.
17.2 1,546
9.25 1,675
97.2 1,625
5.2 1,580
20.4 1,215
12.0 1,725
16.4 1,610
50.0 9%0
55.0 1,109
7.8 1,525
162.0 987
52,3 1,870
118.0 1,400
18.2 1,650
3.43 1,895
126.0 873
220.0 904
158.0 994
172.0 1,105
106.0(278 total) 820
100.0 630
47.0 957
175.0 $05
67.5 1,095
99.5(32 net) 1,200
173.5(74 net) 1,150
31.1 1,145
26.5 1,377
159.0 786
28.0 928
1000.0 210
128.0 520
426.0 316
64.0 1,062
4.0 825

Jys.
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1)

2.
3.
4.
3.
6.
1.
8.
9.

R S L

MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE
STANDARD PROJECT FLOCD
(Flat aud Coastal Areas)

River

Pawtuxet River
Mill River (R.I1.)
Peters River (R.1.)
Kettle Brook

Sudbury River.

‘Indian Brook (Mopk.)

Charles River.
Blackstone River.

Quinebaug River

SPF

" (cfs)

19,000
8,500
3,200
8,000

11,700
1,000
6,000

43,000

55,000

iid

D.A.

(sq. mt.)

200
3%
13
30
86

5.9

184

416

33l

MPF

(c€s/sq. mi.)

190
500
490
530
270
340

65
200
330




e e T L T T T Y STy TN :
e Y ey oot === s emgrrorpy
. ,

S3TUW "0S NI V3NV 29VNIVHA

.';l
)

J"..-*f
|

-]oos

e vaefmend -f=¢

—10001

. :
v s edpffeocid o oname
: Dy

“4— = e 2 e .
i SR R S §

R

%uoo

SR WY QI YL

: .“Ai
8_
o

3NN 0S/°'S .-I J NI 'ddN

2261 03d —j—{-=-—t
41S QILVIIONI LV 4dS I IML -4 D == R e MU et S SR
NOILYOIJILNIGI NVO GaN-6x - =i oo
S31vd MO5 Mv3d 2 g e R oot ettt N 1 NS IO N SO A
1207 3 QY QN AL NWI XYW it i) LF..: o

s ﬁooou
_




-

-

ESTIMATING EFFECT OF SURCHARGE STORAGE

ON_MAXIMUM PROBABLE JISCHARGES

INFLOW

STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.

STEP 2: ao. Determine Surcharge Height To Pass
“Qp1’. '
b. Determine Volume of Surcharge
(STOR1) In inches of Runoff.
c. Maximum Probable Flood Runoff In New
England equals Approx. 19', Therefore

sz = QP‘ X “ — STORI’

19
STEP 3: a. Determine Surcharge Height and

""STOR2'* To Pass ""Qp2"*’

b. Average "STOR:"' and *'STOR2'’ and
Determine Average Surcharge and
Resulting Peak Outflow "Qps3’‘.
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SURCHARGE STORAGE ROUTING SUPPLEMENT

STZP 3: a.

STEP 4: a.

Determine Surcharge Height and
"*STOR2" To Pass '"'Qp2"

. Avg ''STOR1"' and ""STOR2"' and

Compute ""Qp3a’’.

. If Surcharge Height for Qp3 and

""STORAvG' agree O.K. If Not:

Determine Surcharge Height and

**STOR3'" To Pass ''Qp3’’

. Avg. "Old STORAva'' and ''STOR3"

and Compute ""Qpa”

. Surcharge Height for Qpes and

“"New STOR avg'' should Agree
closely
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SURCHA*GE STORAGE ROUTINC ALTERNATE

STOR
Gp2 = Qp1 X(‘ — T)

Qp2 = Qp1 — Qpt (STOR)
19

FOR KNOWN Qp1 AND 19" R.O.

Qp2 STOR EL.
T f\ /
AN
L 4
| N, -
|
EL. | .
A S
‘ N
e 5
Q
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'RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM_ FAILURE HYDROGRAPHS

STEP |I:
STEP 2:

STEP 3:
STEP 4.

DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

DETERMINE PEAK FAILURE OUTFLOW (Qp]).

= 8 vi v, 2
Q= £, Wp Ve Yo 2

Wp = BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

ESTIMATE REACH OUTFLOW (Qyp) USING FOLLOWING ITERATION.

A. APPLY Qqy TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (Vy) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q.
Qp, (TRIAL) = Qp, 1~§)

C. COMPUTE V, USING sz (TRIAL).
AVERAGE V; AND V, AND COMPUTE Q.

Qp, * Qp, (1 - ¥

STEP S5: For SUCCEEDING REACHES REPEAT STEPS 3 adD 4.

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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